Dracocephalum (dragonhead) with about 60 to 70 species is mostly annual or perennial herbs or subshrubs. These species have medicinal values including anticancer, antioxidant, ant hypoxic and immune modulator activities. Dracocephalum thymiflorum grows in limited areas in Iran and forms few local populations and is extensively used by locals. We have no information on anatomical and morphological features of these medicinal species in the country. Clustering and PCA ordination of the studied populations based on morphological and anatomical data separated some of these populations from the others suggesting the existence 2 varieties within this species.
INTRODUCTION
Dracocephalum (dragonhead) is a genus with about 60 to 70 species in the family Lamiaceae, that grows in alpine and semidry regions mainly in temperate Asia, with a few species occurring in Europe, and one species in North America (Brach and Song 2006) . They are mostly annual or perennial herbs or sub shrubs, growing to 15-90 cm tall. Most of the species in the genus are of medicinal and chemical importance (Maham et al. 2013 , Sonboli et al. 2011 . These species have medicinal values including anticancer, antioxidant, antihypoxic and immune modulator activities (Zeng et al. 2010) .
In total eight Dracocephalum L. species have been reported in Iran that grow in north and central parts of the country (Rechinger 1982) . Dracocephalum thymiflorum L. grows in limited areas in Iran and forms few local populations and extensively used by locals and therefore are subject to be reduced in number or elimination from the natural habitat (Koohdar et al. 2015) . Koohdar et al. (2015) show although Dracocephalum thymiflorum populations are few in number and are confined to some ecological places, they showed good within-population genetic variability and limited amount of among population gene flow.
The usefulness of the structure of stem and leaf for species identification in the family Lamiaceae has been demonstrated (Metcalfe and Chalk 1972, Kahraman et al. 2010) .
We have no information available about anatomy and morphological diversity of these medicinal species in the country. Therefore, we collected Dracocephalum thymiflorum populations of some ecological places with the aim to identify them and produce basic taxonomic information on them. These results may lead to identify of the subspecies.
MATERIALS AND METHODS

Plant materials
Extensive field visits and collections were undertaken during 2014-2015. For morphological studies 15 plant specimens were randomly collected from 5 geographical populations and for anatomical study 3 geographical populations were randomly collected. Details of localities are provided in Table 1 . Voucher specimens are deposited in the Herbarium of Shahid Beheshti University (HSBU).
Morphological studies
Altogether 19 morphological characters (1 qualitative, 18 quantitative) were studied ( Table 2) . ANOVA (analysis of variance) was performed to show morphological difference among the populations, while PCA (principal components analysis) biplot was used to identify the most variable morphological characters among the studied populations (Podani 2000) . PAST version 2.17 (Hamer et al. 2012) was used for multivariate statistical analyses of data. Morphometrical characters were first standardised (mean = 0, variance = 1) and used to establish Euclidean distance among pairs of taxa. For grouping of the plant specimens, PCA (multidimensional scaling) with PAST program were used (Podani 2000) . 
Anatomical studies
Embedded materials were prepared as follows: adult plant samples were excised and immediately fixed in formalin-acetic acid-alcohol (FAA) (formalin 5%: acetic acid 5% and 50% ethanol 90%) (Jensen 1962 ) for 48 to 72 h, and stored at 4 °C until sectioning. Then dehydrated in a graded ethanol series and embedded in 70% ethanol. After preparation of free transverse hand sections of the lamina and stem samples were washed with distilled water and placed in 5% sodium hypochlorite solution for 20 min for clearing and rinsed with distilled water. The sections were stained with methyl blue and carmine and mounted on the slides using Canada balsam. Thin cut sections were observed under a microscope fitted with digital camera. Details of morphological characters are provided in Table 3 . Anatomical characters in 3 populations (Siah Bisheh, Ramsar and Namare stagh) were first standardised (mean = 0, variance = 1) and used to establish Euclidean distance among pairs of taxa. For grouping of the plant specimens, The UPGMA (unweighted paired group using average) as well as ordination methods PCA (principal components analysis) with PAST program were used (Podani 2000) .
ANOVA (analysis of variance) was performed to show anatomical differences among the populations, while PCA (principal components analysis) biplot was used to identify the most variable morphological characters among the studied populations (Podani 2000) . PAST version 2.17 (Hamer et al. 2012) was used for multivariate statistical analyses of data.
RESULTS
Morphometry
ANOVA test performed for quantitative morphological characters showed significant difference (P = 0.01) among the studied populations.
PCA biplot analysis of morphological characters revealed that characters like length of basal leaf, length of inflorescence leaf, colour of calyx (green or purple), length of stem leaf, width of stem leaf, length of petiole in inflorescence leaf, length of calyx, number of veins in calyx are the most variable morphological characters and can be used in distinguished of the populations (no figure) .
Different clustering and ordination methods produced similar results; therefore only PCA plot is presented (Fig. 1) . PCA plot separated each population based on morphological characters studied. This result showed that the Table 1) studied morphological characters like length of basal leaf, length of inflorescence leaf, colour of calyx distinguished the Ramsar, Siah Bisheh and Kelardasht populations from the Namarestagh and Savadkuh populations.
Anatomy
In anatomical study we selected 3 populations from the 5 populations in morphology study. Results of anatomy in stem and leaf in studied population are provided in Figure 2 and Table 4 .
Different clustering and ordination methods produced similar results; therefore only UPGMA cluster is presented (Fig. 3) . UPGMA cluster of Dracocephalum thymiflorum populations based on anatomical features like length of epidermis and shape of stem separated the Namarestagh population from the others. Therefore, anatomical characters can be used in Dracocephalum thymiflorum taxonomy. Koohdar et al. (2015) pointed out that the studied populations are genetically different, based on ISSR marker on the same population. The populations Namarestagh and Savadkuh showed higher degree of genetic affinity and were placed close to each other. The populations Ramsar, Siah Bisheh and Kelardasht showed some degree of intermixture. among geographical populations of a single species, separation of populations on PCA plot and significant morphological differences also are adequate reasons to consider these populations as separate ecotypes. According to Knaus (2008) , "if we take the species to be the unit of distinction, the infra-taxa (the subspecies, the variety and the ecotype) are consequently no distinct the process in which a group of organisms diverge from being one cohesive group to becoming two or more distinct groups is the process of speciation". Stebbins (1993) also included the idea that "species are systems of populations, which resemble each other, yet contain genetically different ecotypes that could be arranged in a continuous series. These allopatric infra-specific categories are usually recognized as infra-taxa".
Therefore, based on morphological and anatomical data, we separated some of these populations from the others suggesting the existence 2 varieties within this species. We will introduce these new varieties with its details in our next publication.
